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The present experiment aimed to evaluate variability, heritability and genetic advance as per cent over mean for physiological and biochemical traits in twenty one thermo tolerant tomato genotypes. The experiment was conducted at the Experimental Farm, Division of Vegetable Science, Indian Agricultural Research Institute, New Delhi during springsummer season (March-June) of the year 2014. Analysis of variance indicated highly significant mean sum of square due to treatment for all the traits and there was a sufficient amount of genetic variation in all the genotypes under study. Phenotypic coefficient of variation (PCV) was higher than the corresponding genotypic coefficient of variation (GCV) in most of the traits under the experiment. High PCV was observed in the characters viz., yield per plant (39.15), chlorophyll 'b' (24.40), chlorophyll 'a' (22.71) , total chlorophyll (21.94) and lycopene content (22.46), whereas high GCV was recorded for yield per plant (38.79), chlorophyll 'b' (24.00), chlorophyll 'a ' (22.26), total chlorophyll (20.95) and lycopene content (20.99). Yield per plant recorded maximum heritability (98.84%) followed by TSS (98%), proline (95%) and membrane stability index (MSI) (95%). High heritability coupled with high genetic advance was recorded in yield per plant, chlorophyll 'b', chlorophyll 'a' and total chlorophyll content. Similarly a joint consideration of heritability, GCV and genetic advance revealed high value for yield per plant, chlorophyll 'b', chlorophyll 'a' and total chlorophyll content. This showed that selection for these traits may be highly effective.
as it contains a good amount of vitamin A and C and minerals (Singh et al., 2004) . Tomato is considered as an important source of ascorbic acid, β-carotene and lycopene, which are having antioxidant properties. Hence, its fruits are valued for their colour and flavour (Radzevicius et al., 2009) . The phenotypic expression of the plant characters is mainly controlled by the genetic makeup of the plant and the environment in which it is growing. Further, the genetic variance of any quantitative trait is composed of additive variance (heritable) and non-additive variance and include dominance and epistasis (nonallelic interaction). Therefore, it becomes necessary to partition the observed phenotypic variability into its heritable and non-heritable components with suitable parameters such as genotypic and phenotypic coefficient of variation, heritability and genetic advance. Further, genetic advance can be used to predict the efficiency of selection. Therefore this study was conducted to estimate the genetic variation, heritability and genetic advance for various traits of tomato genotypes.
Materials and Methods
The present investigation was carried out at the Research Farm of Division of Vegetable Science, Indian Agricultural Research Institute, New Delhi (latitude 28°40' North, longitude 77°12' East and at an altitude of 228.6 m above mean sea level) during the summer season (March-June) of the year 2014. The climate of Delhi is semi-arid with hot summers and cool winters. The weather data of the season during this investigation is presented in table 1. The study material comprised of twenty one diverse thermo tolerant genotypes of tomato ( Table 2 ). The experiment was laid out in randomized block design with 3 replications. The recommended cultural practices were followed to raise a healthy crop. Various physiological and biochemical parameters viz., relative water content (as described by Brass and Weatherley, 1962) , membrane stability index (as described by Premachandra et al., 1990) , chlorophyll content (a, b and total chlorophyll, chlorophyll a/b ratio) (as described by Hiscox and Israelstam, 1979) , TSS and lycopene content (as described by Ranganna, 1977) , ascorbic acid and acidity (as described in A. O.A.C., 1975) and proline content (as described by Bates et al., 1973) were estimated by maximum likelyhood. The mean data were used for statistical analysis to estimate genetic variability, phenotypic and genotypic coefficient of variation (Burton and De-Vane, 1953) , heritability (Falconer, 1981) and genetic advance (Johnson, 1955) .
Results and Discussion
The combined mean performance of different tomato genotypes for various physiological and biochemical traits is presented in table 3. Relative water content (RWC) and membrane stability index (MSI) had high value under stress condition in tolerant genotypes. All the genotypes recorded decreasing trend of relative water content and membrane stability index under heat stress condition. However, the per cent decrease in RWC and MSI was low in tolerant genotypes compared to heat sensitive genotypes. Heat tolerant genotypes, like Pusa Sadabahar recorded maximum value of RWC and MSI (83% and 86% respectively) followed by Spr-1 and Spm (82% and 82.7%; 80% and 85% respectively). In contrast to these, heat sensitive genotypes, like Pusa Ruby, Pusa 120, Pusa Rohini and Pusa Gaurav recorded low value of RWC and MSI (66% and 63%; 65% and 70.67%; 64.41% and 71%; 69% and 66% respectively). These results were in close confirmation with the findings of Hayat et al., (2008) . This showed that RWC and MSI may be used as rapid and reliable method to identify heat tolerant genotypes.
Chlorophyll content of leaves, which is a vital component of photosynthetic activity in plant, was influenced significantly under heat stress condition. Reduction in chlorophyll content (a, b and total chlorophyll) was recorded under heat stress. Very high reduction in chlorophyll 'a' and 'b' was recorded in heat sensitive genotype, like Pusa Rohini (58% and 50% respectively) as compared to heat tolerant genotype Pusa Sadabahar (11.5% and 28% respectively). Tolerant genotypes showed high value of chlorophyll 'b' under heat stress condition as compared to sensitive genotypes. High chlorophyll a/b ratio was recorded in sensitive genotypes, like Pusa Ruby, Pusa 120, Pusa Gaurav (4.39, 4.17 and 4.46 respectively), while tolerant genotypes, namely Pusa Sadabahar, LP2 and TH-348-T2 recorded low value of a/b ratio (3.87, 2.47 and 3.32 respectively). This showed that low value of a/b ratio gives better tolerance under heat stress condition. Similar results were also reported by Somkuwar et al., (2015) . There was no clear cut trend for TSS and acidity. However slightly higher level of TSS and acidity was recorded in tolerant genotypes under heat stress. (Table 3 ). However the tolerant genotype Pusa Sadabahar showed less reduction (55%) as compared to sensitive genotype Pusa Rohini (75%). Proline content was significantly influenced with increase in temperature under this study. Highest proline content was recorded in wild genotypes like Spm (417µg/g) followed by Spr-1 (398 µg/g) and TH-348-4-5-1 (394 µg/g).
Phenotypic coefficient of variation (PCV) value was higher than the corresponding genotypic coefficient of variation (GCV) value in almost all the traits under this study ( Heritability (h 2 ) in broad sense was found high in most of the traits. Yield per plant recorded maximum heritability (98.84%) followed by TSS (98%), proline (95%), MSI (95%) and ascorbic acid (87%). This result was in accordance with the findings of Kumar and Tewari (1999) and Dar and Sharma (2011) in tomato. Acidity recorded low heritability (36%). Similarly genetic advance as per cent over mean was recorded maximum for yield per plant (79.30) followed by chlorophyll 'b' (48.62), chlorophyll 'a' (44.97) and total chlorophyll content (41.20). High heritability coupled with high genetic advance was recorded in yield per plant, chlorophyll 'b', chlorophyll 'a' and total chlorophyll content. High heritability and genetic advance for TSS, which was similar to our finding was also reported by Singh et al., (2000) , Joshi and Singh (2003) , Mehta and Asati (2008) and Shashikant et al., (2010) . Similarly a joint consideration of heritability, GCV and genetic advance revealed high value for yield per plant, chlorophyll 'b', chlorophyll 'a' and total chlorophyll content.
Thus, results from the present investigation clearly explained that there was a greater variation for all the characters in the genotypes under the study. Phenotypic coefficient of variation was higher than the corresponding genotypic coefficient of variation in all the traits. High PCV was observed for yield per plant followed by chlorophyll 'b', chlorophyll 'a', total chlorophyll and lycopene content. When heritability, GCV and genetic advance considered jointly, indicated high value for yield per plant, chlorophyll 'b', chlorophyll 'a' and total chlorophyll content. This showed that selection for these traits may be highly effective in crop improvement programme.
